Impairment of mitochondrial oxidative phosphorylation in rat fatty liver exposed to preservation-reperfusion injury.
As the impairment of the cellular energy metabolism contributes to the failure of fatty liver grafts after transplantation, we aimed to determine whether steatosis affects the oxidative phosphorylation activity during preservation. Rat normal and fatty livers were preserved for 18 h and then reperfused with warm oxygenated solution. The oxidative phosphorylation, the F(0)F(1)-ATPase and the Complex I activities were assessed in isolated mitochondria before and after preservation, and during reperfusion. The ALT release and portal pressure were monitored during reperfusion. The baseline phosphorylation activity was similar in normal and steatotic mitochondria. After cold preservation, the respiratory control index and state 3 respiration decreased significantly only in steatotic livers. Reperfusion induced a further deterioration in either group. Contrary to normal liver, uncoupling of fatty liver mitochondria allowed the recovery of the maximal respiration rate only using succinate (Complex II-dependent substrate), but not glutamate-malate (Complex I-dependent). Complex I dysfunction was confirmed spectrophotometrically. The ATPase activity was also significantly lower in fatty livers. Finally, ALT release and portal pressure were greater in steatotic livers. The alteration of the oxidative phosphorylation activity during preservation is greatly exacerbated by fatty infiltration likely resulting from damage of the respiratory chain Complex I and of the F(0)F(1)-ATP synthase.